Patient satisfaction survey with health care services is a growing concept in Nigeria where study on the subject is just beginning to gather momentum. Satisfaction with health care services has not been given the attention it deserves, let alone comparing institutional differences on the subject. The purpose of this study was to understand the factors that may account for differentials in patient satisfaction with radiological services in a public and a private hospital. A cross-sectional descriptive study was carried out in two hospitals of public and private nature in Enugu metropolis, Southeast Nigeria. Three hundred respondents responded to the survey; one hundred and forty five from the public hospital and one hundred and fifty five from the private hospital. Males were ninety two 92(30.7%) in number while females constituted the majority with two hundred and eight 208(69%). The data was analyzed in terms of descriptive statistics using 95% confidence interval. ANOVA test for significance, chi-square for association and regression for differences were applied in the analysis. Patient satisfaction with radiological services was better and in favour of the private hospital which registered a mean level of satisfaction of 3.96 as against the public hospital that registered a mean level of satisfaction of 3.43, at 95% confidence interval. Respondents at both facilities were not impressed by radiographers/nurses in nine same service areas and as such performances in those areas were poorly rated and were seen as sources of dissatisfaction. Providers of health care services and radiographers in particular need special orientation in customer relations to foster good patient satisfaction strategies. Governments and the university system could help in this direction by improving on the curricula of radiographers to include professional code of conduct and patient-centredness while in the university.
INTRODUCTION
The importance of patients' satisfaction with health care services cannot be over emphasized especially in this era of informed and educated patients. There are five main factors that determine patients' satisfaction with health *Corresponding author. E-mail: ogbonnia.ochonma@unn.edu.ng; godoch002@yahoo.com.
Authors agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License services (Hoe, 2007; Ayat et al., 2009; Chingarande et al., 2013) : Reliability of services, responsiveness to customer needs, assurance-guaranteeing comfort to patients, empathy and tangibles like physical appearance of the departments and quality of the equipment. Other factors like providers' professional skill and conduct have also been found to influence patients' satisfaction with health care (Ayat et al., 2009; Chingarande et al., 2013; Beyer et al., 2010) . Survey of the literature reveals that patients' satisfaction with health care services though has long been conducted in developed countries has rarely been investigated in developing countries let alone differentials in health care services satisfaction between public and private healthcare institutions. This work was an attempt to not only understand patients' satisfaction with radiological services, but also investigate the factors that may account for differences in patients' satisfaction between public and private healthcare institutions.
Patients' satisfaction constitutes a significant indicator of the health care quality (Johansson et al., 2002; Laschinger et al., 2005; Anastasios et al., 2013) . Studies (Zamil, 2012; Salam et al., 2010) involving private and public hospitals, found that there were significant statistical differences of the impact of health service quality on patients' satisfaction between hospitals of public and private organisations and the impact was found to be better in the private hospitals. In a study (Ugwu, 2009 ) on patients' perception of care during special radiological examination in Nigeria, it was observed that indeed, the way in which patients view the care that they receive from their health care providers can greatly influence their satisfaction with their examinations. Having radiologists directly communicate results to patients would not only increase the speed at which imaging results are delivered to patients and improve patient satisfaction (Pat et al., 2011; Peteet et al., 1992) , but could also help improve test result followup. The majority of complaints in a radiology examination as described by Salazar et al. (2013) was a failure to provide patient-centered care. Complaints regarding quality were associated with operational systems, safety and professionalism. Delays accounted for some of the complaints and about half of the complaints concerned radiology staff members.
Results from a survey in Nigeria (Eze et al., 2006) on obstetric ultrasound scan service showed that majority of the patients were not given adequate information required to make a knowledgeable decision about their scan. Large number of the women waited for a long time (1-4 h) before their scan. About half of the respondents were satisfied with the way the result of the scan was communicated to them. That study concluded that full implementation of informed consent, reduced waiting time, better communication, explanation and counseling of scan findings to patients would improve the quality of obstetric ultrasound service. Another survey (Ugwu et al., 2009 ) on patients' expectations of radiology staff noted that service delivery should be improved as a requirement, that relatives should be present during examination, that friendliness should be improved and that radiology staff should be more courteous. Indicators of satisfaction for patients during radiological examination (Ochonma et al., 2015) were the observation of professional boundaries with patients and equity in treatment for the patients during the radiological examination. Others include patients receiving individualized service during examination, radiographers' observation of the principle of confidentiality, timely completion of examination, radiographers' serving patients' best interest and radiographers' demonstration of appropriate skills in effective communication while failures in explanation of what to expect during the exam and explanation of what to expect after the exam were seen as sources of dissatisfaction It has been argued that consumer perception of health care is largely ignored by health care providers in low income countries (Hall, 1995; Rajani et al., 2011; Nyongesa et al., 2014) , let alone comparing institutional differences. The search of the literature confirms that a growing progress was being made to understand patients' satisfaction with health care services in Nigeria. The aim and objective of this study was to determine some of the factors that may influence patients' satisfaction with health care services, particularly radiological services in a developing country like Nigeria. The rationale behind this study was to understand how radiological services could be improved based on the information gathered so as to better address the concerns of the patients and ultimately improve their satisfaction with radiological services.
MATERIALS AND METHODS
This was a cross-sectional, descriptive study in which three hundred respondents (patients) who had received radiological services as out-patients in one public-tertiary hospital (University of Nigeria Teaching Hospital, Ituku/Ozalla) and one private health care institution (Life Chart Diagnostic Centre, Abakpa Nike) both in Enugu, Southeast Nigeria were surveyed to ascertain their levels of satisfaction with the services they had received. The respondents were chosen among outpatients who had visited the hospitals (public/private) for radiological examinations. In no particular order, patients were scheduled for examination which was held on the clinic day of every Monday for the public hospital. To allow for chance alone determine who gets included in our sample, random sampling technique was used in which we made a determination that every second examinee who shows up for the examination regardless of gender gets included in our sample. The publictertiary hospital sees about forty patients on its clinic day of every Monday, so about twenty patients got to be interviewed on each clinic day of Monday. The same process was repeated for the private clinic that sees about (25) patients on its clinic day of every Friday and about (13) patients got to be interviewed on each clinic day of every Friday until the determined sample sizes for both hospital were reached.
The survey was conducted between March and July 2013. The validated questionnaire was used by radiography students who had training in questionnaire administration to collect information from the respondents. Each respondent's consent was obtained as well as ethical clearance from the institutions before the questionnaire administration. The indicators used in the assessment of satisfaction with radiological services included patient preparation for specific test/exam, registration process at the front desk/courtesy of staff, waiting time before procedure, courtesy of radiographers/ staff, explanation of what to expect during the exam, how questions were answered by the radiographers/staff, making an appointment, choice of appointment time, explanation of the billing process, explanation of what to expect after the exam, level of attention by the radiographers/staff, and the physical appearance of the facility and quality of the equipment.
The data was analyzed in terms of descriptive statistics using 95% confidence interval. ANOVA test for significance, chi-square for association and regression for differences in data were applied.
Sample size calculation
The appropriate sample size for the work was achieved using the formula which was developed by (Charan et al., 2013) for calculating sample size in medical research and the findings from previous work (Iliyasu et al., 2010) in which eighty three percent (83%) of the patients were satisfied with overall health services in the hospital. The calculated sample size was initially one hundred and eleven (111) for each hospital and two hundred and twenty two (222) for both hospitals, but in order to improve on the result and conclusion of the study and more so because of patient availability, the sample size was increased to three hundred (300) respondents, one hundred and fifty five (155) for the private hospital and one hundred and forty five for the public hospital. Few patients whose number was not tracked decided not to partake in the study. They decided mostly not to partake because of time factor.
RESULTS

Socio-demographic statistics of the respondents
As noted in Table 1 , there were three hundred respondents and those under thirty years of age constituted the majority and numbered one hundred and forty two 142 (47.3%). One hundred and forty five (48.3%) questionnaires were administered in the public hospital and one hundred and fifty five (51.7%) questionnaires in the private hospital. There were 92(30.7%) males and 208 (69.3%) females respondents. Those with college/university education 115 (38.3%) constituted the majority. When asked about their monthly income, majority 92 (30.7%) stated they had no income. The means of payment for services received was mostly self-pay as the majority 261 (87.0%) indicated just that. Majority of the respondents 112 (21.0%) were married with children and about half of them 154 (51.3%) indicated that they have had radiological services within the last one month prior to the interview. Those that indicated that the radiological service they received was their first experience with their centre were in the majority 200 (66.7%). Table 2 shows the mean scores of the respondents pertaining to the questions on satisfaction with the radiology centres (public/private) they had attended. A likert scale with five different options-very dissatisfied, dissatisfied, neutral, satisfied and very satisfied was Ochonma et al. 431 provided to the respondents as answer options to the questions on satisfaction. Some of the indicators of satisfaction examined included making an appointment, choice of appointment times, the preparation for specific test/exam, the registration process at the front desk/courtesy of staff and explanation of the billing process. The score points of one and two were seen as dissatisfaction, point of three seen as neutral response and points of four and five were seen as satisfaction with the radiological services. The mean score for the respondents that visited the public radiology service centre was 3.41 while that of the private radiology service centre was 3.96. The overall average mean score between the public and the private hospitals of 3.69 was within these ranges as above. Also, the mean level of satisfaction experienced by the respondents showed that, the mean level of satisfaction for those that went to the public radiology centre is 3.43 while that of those that went to the private radiology centre is 3.96. The overall average mean level of satisfaction of 3.71 is within these ranges for the public and private hospitals.
To test further whether this result was significant and thus establish the existence of difference in the level of patients' satisfaction with radiological examination between the private and the public hospitals, the ANOVA test was applied. The results are presented in Table 3 . The ANOVA results (Table 3) show that F-values of 49.819 (mean scores) and 42.035 (mean level of satisfaction) which were greater than the critical F-value of 2.60 indicate that there was a significant difference (as p-values < 0.05) among the mean scores and mean levels of satisfaction between patients that went to the private hospital and patients who went to the public hospital. Therefore, there is a difference in the level of patients' satisfaction between the private and the public hospitals, patients having to express better satisfaction with the private hospital pertaining to radiological services.
As presented in the cross-tabulation (Table 4 ) and in line with the results presented in the chi-square (Table 5) , which gave a Chi-Square value of 55.033 > Chi-square (critical value) of 9.49 and p < 0.05, respondents' level of satisfaction is associated with the type of hospital where they received their radiological services, patients who attended the private hospital having to express higher satisfaction level compared with patients who attended the public hospital.
Analyzing for the predictive indicators/factors for radiological services that accounted for overall satisfaction in the public and the private hospitals
Public hospital
It was also important to understand the indicators of Selecting only cases for which is this a private or public radiology service center = public. Table 6 descriptive statistics on indicators, Table 7 the model summary, Table 8 the ANOVA analysis, and Table 9 showing the coefficients, the indicators of the radiological services that had significant and predictive effect on the overall satisfaction of care received by patients that used the public radiology hospital were adequate explanation of the preparation for specific test/exam (p < 0.05) and the physical appearance of the facilities and the quality of the equipment (p < 0.05). Other indicators as assessed by the respondents were not significant and as such the radiographer's performances in them were seen as sources of dissatisfaction. Some of the areas of dissatisfaction include ease of making appointment (p>0.05), choice of appointment time (p>0.05), registration process at the front desk (p>0.05), explanation of the billing process (p>0.05), waiting time before procedure (p>0.05) and courtesy of the radiographer/nurse.
Private hospital
As presented in Table 10 showing the descriptive statistics, Table 11 showing the model summary, Table  12 showing the ANOVA, Table 13 showing the coefficient, the indicators that had significant and predictive effect on the overall satisfaction of care received by patients that used the private facility were the level of attention provided by the radiographer/nurse (p < 0.05) and the physical appearance of the facility and the quality of the Selecting only cases for which is this a private or public radiology service center = public. equipment (p < 0.05). Some of the service areas that respondents saw as dissatisfying were making an appointment (p>0.05), choice of appointment times (p>0.05), preparation for specific exam/test (p>0.05), registration at the front desk/courtesy of staff (p>0.05), explanation of the billing process (p>0.05), waiting time before procedure (p>0.05) and courtesy of the nurse/ radiographer (p>0.05).
DISCUSSION
Though patients indicated satisfaction with radiographers/ staff at the public and the private institutions, the mean level of satisfaction was better in the private hospital. The indicators of satisfaction that had significant and predictive effects on the overall satisfaction received by the patients that used the public radiology facility were adequate explanation of the preparation for their specific test/exam (p<0.05) and the physical appearance of the facilities and the quality of the equipment (p<0.05). Indicators that had significant and predictive effect on the overall satisfaction of care received by patients that used the private facility were the courtesy of the radiographer/staff (p<0.05), level of attention provided by the radiographer/staff (p<0.05) and the physical appearance of the facilities and the quality of the equipment (p<0.05). Respondents at both facilities (public/private) agreed on only one thing, the physical appearance of the facilities and the quality of the equipment as the indicator/factor that affected their overall quality perception and satisfaction with radiological services and saw nine indicators as sources of dissatisfaction that included making an appointment, choice of appointment times, explanation of the billing process and procedure, waiting time before procedure, explanation of what to expect during the exam, how questions were answered by the radiographer/staff and The physical appearance of the facilities and the quality of the equipment 3.9419 .91338 155
Selecting only cases for which is this a private or public radiology service center = private. Predictors: (Constant), the physical appearance of the facilities and the quality of the equipment, the preparation for your specific test/exam were adequately explained, how questions were answered by the staff, waiting time before procedure, explanation of the billing process and procedure, explanation of what to expect after the exam, choice of appointment times, courtesy of the nurse/radiographer, explanation of what to expect during the exam, making an appointment, the level of attention provided by the nurse/radiographer, registration process at the front desk/courtesy of staff Predictors: (Constant), the physical appearance of the facilities and the quality of the equipment, the preparation for your specific test/exam were adequately explained, how questions were answered by the staff, waiting time before procedure, explanation of the billing process and procedure, explanation of what to expect after the exam, choice of appointment times, courtesy of the nurse/radiographer, explanation of what to expect during the exam, making an appointment, the level of attention provided by the nurse/radiographer, registration process at the front desk/courtesy of staff. explanation of what to expect after the exam. The ease of making an appointment to see a provider or anybody for that matter is highly appreciated by patients and customers in general. When making an appointment is made difficult, patients and customers in general could be highly disappointed and that will certainly lead to loss of customers. Institutions highly interested about their customers and more so about their business bottom lines will make making an appointment very easy to promote customer retention and improve on their bottom lines. Choice of appointment times shows flexibility on the side of the institution and also their willingness to put the customer first. The customer sees him/herself as having a voice in the way the business is operated. Many a time, the billing process could be confusing especially for the self-paying candidates, the uneducated and the elderly. Customers need to be educated up-front about a pending bill to enable them make an informed decision on whether to go on with a proposed encounter or not. This exercise encourages a customer to repeat his patronage with the organization. Waiting time before procedure must be well managed by businesses as this could determine the number of repeat customers. Time is highly valued by customers and they would like to spend as little of it as possible in any business engagement. Businesses that value their bottom lines seriously manage customers' time effectively. Excellent ways of doing this would be to space book appointment times for customers and also not to overbook customers in any given period. Explanation of what to expect during the exam, is highly valued by customers especially in radiology examination as customer are filled with anxiety because of the unknown. This is more so for the first timers in radiology examination and the elderly. How questions were answered by the radiographer/staff and explanation of what to expect after the exam equally are important for customer retention. Confused customers are liable to ask questions and they deserve answers that are effectively and politely communicated. Unfriendliness on the part of providers could drive customers away which invariably affects business bottom line. Also having to explain what to expect after radiology examination would manage post examination symptoms and feelings and that helps to relax patients in the event of any post examination feelings and symptoms as explained do manifest. If all the above items are well managed by an institution, they definitely will promote a sense of satisfaction after business encounter. Statistical summation of the result equally revealed that respondents were divided in their level of satisfaction with radiological services in the public and the private hospitals, the public hospital registering 3.43 mean level of satisfaction while the private hospital registered 3.96 mean level of satisfaction, showing that respondents were more satisfied with radiological services in the private hospital. This was confirmed by the ANOVA result that showed F-values of 49.819 (mean scores) and 42.035 (mean level of satisfaction) which were greater than the critical F-value of 2.60 which indicates that there was a significant difference (as p-values < 0.05) among the mean scores and mean levels of satisfaction between patients that went to the private hospital and patients who went to the public hospital in favour of the private hospital. Our result is similar to the result (Chingarande et al., 2013) where it was found that patients from the private hospital as against the public hospital viewed their interactions with radiographers more favourably than those from the public hospital. That study showed greatest differences in overall satisfaction, adequate time allocation for examination and favourable communication of results between radiographers and patients. Equally our result is also supported by Zamil (2012) and Salam et al. (2010) that found that there was a significant statistical difference of the impact of health service quality on patient's satisfaction between hospitals of public and private organizations and the impact was found to be better in the private hospital organization. Respondents in the study (Hall, 1995) listed sources of satisfaction as cleanliness of the waiting area and the courtesy/respect of the radiographer/staff which is also similar to our finding. Overall cleanliness and comfort of the examination room and staff skill were seen as sources of dissatisfaction in that study as opposed to our study that found the physical environment and quality of equipment as sources of satisfaction. Radiographers according to Beyer et al. (2010) were courteous, friendly and communicated well which were sources of satisfaction but patients were not satisfied with more than necessary exposure to radiation which partly supports our finding. As opposed to our study result, Ugwu et al. (2009) on patients' expectations of radiology staff noted that service delivery should be improved as a requirement, that relatives should be present during examination, that friendliness should be improved and that radiology staff should be more courteous. A small percentage from that survey suggested that meals should be provided after examination and some believed that proper instruction would increase their satisfaction.
We can reliably assume that customer awareness and education on radiological services are needed in Nigeria to improve patient satisfaction with health care services as in the western countries. Radiographers equally need trainings in provider/patient relations and professional conduct to effect positive changes in the way patients perceive their services in the radiology departments. More so, strict enforcement of the professional rules/code of conduct for radiographers is highly needed to improve patients' satisfaction with radiological services. Patient/provider relations including patient-centred care organized through seminars and inclusion within the curricula of radiographers while still in the university are highly recommended to foster better patients' perception and satisfaction with radiological services.
Conclusions
Our study has shown that there are differences in satisfaction level with radiological services between the public and the private healthcare institutions. But more so, respondents at both facilities (public/private) did not see services in nine areas used as measures of radiologic satisfaction as sources of overall satisfaction with radiological services because they the patients were not impressed by the performance of radiographers/staff in these areas. Much and urgent work is needed to improve patients' satisfaction with radiological services especially as it affects the bottom lines of these institutions. Radiographers in the short run are to attend seminars and workshops on provider/patient relationships and patient-centred care. In the long run, professional/ ethical conduct for radiographers needs to be included in the curricula for the benefit of radiographers while still in the university as it is not presently there.
Study limitations
Our study has a limitation that may affect its being generalized to the general population in that only two hospitals were included in the study. It would have been more appropriate to increase the number of facilities studied to forestall this problem. Other than that, the study represents a hallmark in that valuable information has been gained concerning how patients' satisfaction could be bettered in radiological examinations taking into consideration the differences in the conduct of radiographers in the public and private hospitals.
RECOMMENDATIONS
Future studies could improve on our findings by increasing the number of hospitals to be studied and more so, more rural hospitals should be included in patients' satisfaction surveys to enable urban/rural comparisons in radiological examinations.
